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ABSTRACT

AIMS: The correct transition in postoperative care, from the post-anesthesia care unit (PACU)
to the general ward or even home discharge, is an essential step in the discharge of surgical
patients. The present study was conducted with the aim of psychometrics and localization of
the Persian version of the patient evaluation and discharge checklist in the post-anesthesia
care unit.

MATERIALS AND METHODS: This cross-sectional study was conducted in the paramedical
faculty of Iran University of Medical Sciences in 2022. In this study, the psychometrics and
localization of the Persian version of the patient assessment and discharge checklist in
the post-anesthesia care unit (SAMPE checklist) were evaluated. The translation tool was
implemented using the forward-backward method, and the clinical validation of the tool was
done by determining face validity (qualitative) and content validity (content validity index).
Also, to check the tool’s reliability, the inter-rater reliability method was performed using the
Kappa coefficient. SPSS version 26 software was used for statistical analysis.

FINDINGS: The present study was conducted on 80 patients of the post-anesthesia care unit
with an average age of 0.45+6.16 years. Patients were selected non-randomly (available
samples) from the post-anesthesia care unit. According to the findings in the qualitative face
validity review, all the items of the translated tool were apparently related to the purpose of
the study. The content validity index was reported as 0.94, and according to the results, all the
tool items had high content validity. The reliability of the checklist was measured as 0.31-1
by the Kappa coefficient, which indicated the high level of agreement between the evaluators.

CONCLUSION: The research findings show the tool’s face validity, content validity, and
appropriate reliability. Based on this, the psychometric and localized patient evaluation and
discharge checklist in the post-anesthesia care unit (SAMPE checklist) in this research can be
used to determine the readiness of patients for discharge from the PACU.
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INTRODUCTION

Health is one of the basic rights and needs of
all human beings, so that it plays a vital role in
sustainable development and paves the way to
achieve many developmental goals in various
areas, including social areas, economic areas, etc.
On the other hand, patient safety is regarded as
a critical quality factor in health care, and it has
been particularly taken into consideration in
the health sector of developed and developing
countries in the past years. Continuous incidents
harming patients and the complexity of healthcare
systems exacerbate the need to provide safe care
to patients and the community. Clinical error
because of individual errors and system weakness
in healthcare services is prevalent and has turned
into a global problem, which is considered one of
the important indicators of patient safety [1, 2].
Since patient safety is one of the principal
components of quality care, checklists are among
the most well-known and widely used safety tools
in all work environments. A checklist is a tool
that helps not to forget any of a procedure’s steps
and to perform them in an organized manner, to
control the accomplishment of obligatory affairs,
or to collect data systematically for subsequent
analysis. The results of this work will be improving
teamwork efficiency, promoting communication,
reducing disunity, standardizing care, and
improving patient safety [3]. Research has shown
that checklists are commonly used in numerous
fields of medicine and patient care and can be
an effective tool to improve care processes and
reduce mortality and complications [4, 5].

The post-anesthesia care unit (PACU) is the
most important ward in the hospital because
the patient is exposed to the highest risk of
unintentional injuries. In this ward, patients are
in a physiologically unstable state, so their critical
conditions can quickly appear and worsen. Many
of these incidents are preventable, but finding and
treating them depends on the proficient and alert
staffthat can provide complete and permanent care
[6]. A study has shown that 42% of complications
occur after discharge. Proper implementation
of the discharge process leads to improving the
readmission rate in medical and surgical patients
[7]. Safe transfer of surgical patients is essential to
maintain stability and prevent complications and
preventable errors [8]. Transferring postoperative
care from the PACU to the general care ward or even
discharge to home is an important step in the safe
handover of surgical patients. However, evaluating
information about many patients with specific
clinical conditions can be complex, challenging,
and personalized. Recovery is a constant process
continuing from the end of intraoperative care

until the patient returns to his/her preoperative
physiological state [9]. The lack of standard
strategies in transferring patients from one care
unit to another environment can result in patient
injury, increased costs, and patient dissatisfaction
[10].

Ambulatory surgery centers (ASCs) make it
possible for patients to perform safe surgeries
and procedures outside the hospital. Today, with
the increase of surgeries in these centers and
considering the significant changes in policies
and interventions aiming at increasing patients’
discharge and also research evidence about
clinical risk and patient safety, the safe discharge
of patients has become more important than ever
[11]. The implementation of practical strategies
and guidelines to ensure the safe recovery of
patients in the PACU is demanded by supervisory
and accreditation organizations across the world
[12, 13]. Although some systems have been
suggested to evaluate the possibility of discharge
after an anesthetic-surgical procedure, these tools
have no agreement on defining which variables
should be evaluated. Moreover, in order for any
tool to be helpful, it must be practical, simple, and
usable in different post-anesthesia situations and
also easy to use by different caregivers [14].
Some variables used in evaluating the possibility
of discharge in the PACU include hemodynamic
stability, consciousness, the ability to maintain
the airway, ventilation, and motor recovery in
regional anesthesia. Simultaneously, being raised
in unnecessary situations, some of these variables
make the assessment difficult and hinder the
healthcare provider’s satisfaction. In addition,
some systems do not encompass other variables
substantial for safe discharge, such as pain,
bleeding, nausea, or vomiting. These drawbacks
can sometimes culminate in false preparation
and, subsequently, unsafe discharge [10]. Given
the importance of patient safety in discharge from
recovery and since no research has been conducted
so far to translate and assess psychometrics of the
new patient assessment and discharge checklist
(SAMPE checklist) in the PACU, this study was
conducted aiming to assess the psychometrics and
localization of the Persian version of the patient
assessment and discharge checklist (SAMPE
checklist) in the PACU.

MATERIALS & METHODS

The present research is a descriptive study
conducted in 2021-2022 in the Paramedical
Faculty of Iran University of Medical Sciences. This
research aimed to assess localization (translation,
cultural  adaptation) and  psychometrics
(determination of validity and reliability) of the
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Persian version of the patient assessment and
discharge checklist (SAMPE checklist) in the PACU.
The SAMPE checklist, which was localized and
psychometrically analyzed in this study, consists
of eight criteria (hemodynamics, consciousness,
breathing, oxygen saturation, pain, nausea and
vomiting, bleeding, and motor blocking). With
a double answer (yes/no), this checklist is used
to assess and discharge the patient in the PACU,
and the patients can be discharged if they are
acceptable regarding these eight criteria.

The data collection tool consisted of the
demographic information collection tool and the
Persian version of the SAMPE checklist. After
approving the project and obtaining the code of
ethics from the ethics committee of the university,
the following steps were taken to conduct this
research. First, the checklist designer’s consent
was obtained; then the questionnaire was
translated using the forward-backward method;
for this purpose, the original version was initially
translated into Persian independently by two
Persian-speaking experts who were fluent in
English, and a Persian version was prepared by the
research team with the cooperation of experts, and
the translated version was then re-translated into
English independently by two other translators
who were fluent in both Persian and English, and a
shared version was prepared with the cooperation
of translators and the presence of a doctor fluent
in both languages; finally, the prepared English
version was sent to the checklist designer for
comparison and approval. The final version was
prepared by the research team after the tool
designer’s approval. After translating the SAMPE
checklist, this checklist was localized for ease of
use and eliminating errors so that the translation
of the SAMPE checklist was matched to the specific
technical, linguistic, and cultural conditions of the
country, and local terms and equivalents were
replaced to make it possible for the recovery
nurses of the country to use and understand it
while maintaining the scientific accuracy of the
mentioned checklist’s content.

After translating the checklist, ten recovery nurses
were invited to cooperate to check the face validity
of the Persian SAMPE checklist. At this stage, the
final checklist was provided to the recovery nurses
for face validity assessment in a qualitative way so
that they provide their comments on the level of
difficulty, appropriateness, and ambiguity of the
sections. In the next step, 11 experts in this field
were invited to cooperate in assessing the content
validity of the Persian version of the SAMPE
checklist. In order to assess the content validity,
experts’ comments were used regarding the degree
of consistency of the checklist’s content with the
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research objective. In this research, quantitative
evaluation with content validity index (CVI) was
used. Experts evaluated each item of the checklist
in three criteria of relevance, clarity, and simplicity
based on a four-point Likert scale to determine the
CVI, and then the CVI was calculated based on the
CVI formula.

Finally, the comments of experts and specialists
in the research were collected on the checklist
items, and considering their feedback, the final
Persian version of the checklist was compiled. In
the next step, after obtaining permission from the
Research Vice-Chancellor of the university and
coordinating with the hospitals, the reliability
of the checklist was assessed. The inter-rater
reliability method and Cohen’s kappa coefficient
calculation were used to assess the reliability of
the SAMPE checklist in the PACU [15, 16]. After
compiling and assessing the validity of the tool,
two nurses with the same work experience were
selected from the PACU, and during a briefing
session, they were trained on how to complete the
tool and its principles.

In the next step, the two selected nurses completed
the tool independently. This study on 80 patients
assessed the inter-rater result agreement. At this
stage, the statistical population of the current
research consisted of surgical patients in the
PACU of hospitals affiliated with Iran University
of Medical Sciences in such a way that 80 patients
participating in the research were selected non-
randomly (convenience samples) from among
the patients of the PACU who met the inclusion
criteria. Inclusion criteria included adult patients
who entered the PACU after surgery, except for
patients who would be transferred to the intensive
care unit (ICU).

Ethical Permissions

This study was conducted with the ethics code
IRIUMS.REC.1401.125. Ethical principles and
standards, including scientific and professional
responsibility, respect for the rights and dignity
of individuals, adherence to research standards,
non-fabrication and distortion of information,
and considerations related to the process of
publishing the results, were observed. The
purpose of the research and how to conduct it
were explained to the patients. They were assured
that all information related to them would remain
confidential with the researchers so they could
enter the study with their consent.

Statistical Analysis

The significance level in all statistical tests was
considered equal to 0.05, and the confidence
interval was 95%. Statistical analysis of data was
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done using SPSS 26 software.
FINDINGS
The present study was conducted on 80 patients
of the post-anesthesia care unit with an average
age of 0.45+6.16 years (minimum 18 years, full
89 years). Patients were selected non-randomly
(available samples) from the post-anesthesia care
unit and participated in the study after giving their
consent. Demographic and anesthesia-surgery
characteristics were included in Table 1.
Content validity was reported as 0.94 using
CVI (Table 2). For eight items of the checklist,
a CVI over 0.79 was reported, indicating the
favorable content validity of all items (Table
2). The face validity of the SAMPE checklist was
assessed qualitatively using the recovery nurses’
comments. The recovery nurses approved all
the items regarding the items’ level of difficulty,
appropriateness, and ambiguity; thus, no change
was made to the items. In order to assess the
reliability, the kappa coefficient was calculated,
the value of which was 0.31-1, indicating the
appropriateness of the tool’s reliability (Table 3).

Table 2) Content validity index (CVI) in SAMPLE
checklist

Items CVI

Stable vital signs
The Cardiovascular system is stable. (Heart rate and
blood pressure values are close to preoperative levels 1
or systolic blood pressure is over 90 mmHg and less
.(than180 mmHg

Awake and conscious or with an early consciousness
pattern
The patient is conscious and aware of time and place,) 0.97
the effects of anesthetic drugs have recovered, or he is at
(his usual level of consciousness

Spontaneous ventilation
Spontaneous deep breathing and cough and swallowing)

reflexes are present. The patient’s ventilation pattern is 1
(normal
Arterial oxygen saturation (Sp02) above 90%
Arterial oxygen saturation is over 90%. If necessary,) 091

supplemental oxygen is on the agenda to discharge the
(patient to the inpatient unit

Controlled pain
The patient’s pain is controlled (verbal pain scale<3))
and an adequate analgesic drug regimen has been
prescribed. If neuraxial anesthesia with opioids, 0.88
epidural catheters or other advanced analgesia methods
are used, a post-anesthesia care team visit has been
(performed

lack of nausea and vomiting
The patient’s nausea and vomiting have been)

controlled and a multiple drug regimen has been 0.85
.(prescribed
lack of bleeding
Any bleeding at the surgical other than the usual) 091

patterns that prevent discharge has been reported to
(the surgical team

lack of movement block
Patients who have neuraxial anesthesia and were)
admitted to the hospital have visible return of sensory 1
and motor block. Outpatients who underwent neuraxial
(-anesthesia can walk and urinate before discharge

mean 0.94

Table 1) Demographic characteristics and surgical
anesthesia in the statistical sample (N=80)

Index Number
(percent)
Sex Female 37(46.3)
male 43(53.7)
general anesthesia 52(65)
a:;l:ﬁ::ia Monitored care 12(15)
Regional anesthesia 16(20)
I 28(35)
Il 25(31.3)
Class ASA 1 25(31.3)
v 2(2.5)
Extent of small and medium 48(60)
surgery big 32(40)
Chest 1(1.3)
rectum and colon 1(1.3)
General 21(26.3)
Type of Obstetrics and Gynecology 21(26.3)
surge Neurology 3(3.8)
gery orthopedics 18(22.5)
Plastic 4(5)
urology 2(2.5)
Artery 9(11.3)

Table 3) Agreement between two evaluators by
calculating Cohen’s kappa coefficient in SAMPE
checklist

Items kappa

Stable vital signs
Cardiovascular system is stable. Heart rate and blood)
pressure values are close to preoperative levels or 1
systolic blood pressure is above 90 mmHg and below
(180 mmHg

Awake and conscious or with an early consciousness
pattern
The patient is conscious and aware of time and place,)  0.779
the effects of anesthetic drugs have recovered or he is at
(his usual level of consciousness

Spontaneous ventilation
Spontaneous deep breathing and cough and swallowing)
reflexes are present. The patient’s ventilation pattern is
(normal

Arterial oxygen saturation (Sp02) above 90%
Arterial oxygen saturation is over 90%. If necessary,)
supplemental oxygen is on the agenda to discharge the
(patient to the inpatient unit

Controlled pain
The patient’s pain is controlled (verbal pain scale<3))
and an adequate analgesic drug regimen has been pre-
scribed. If neuraxial anesthesia with opioids, epidural
catheters or other advanced analgesia methods are used,
(a post-anesthesia care team visit has been performed

0.635

lack of nausea and vomiting
The patient’s nausea and vomiting have been controlled) 0.310
.(and a multiple drug regimen has been prescribed

lack of bleeding
Any bleeding at the surgical other than the usual)

patterns that prevent discharge has been reported to the 1
(surgical team
lack of motor block
Patients who underwent neuraxial anesthesia and were)
admitted to the hospital have visible return of sensory 1

and motor block. Outpatients who underwent neuraxial
.(anesthesia canwalk and urinate before discharge
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DISCUSSION

This study was conducted aiming to assess the
psychometrics and localization of the Persian
version of the SAMPE checklist in the PACU.
Successful recovery depends on the proper and
timely discharge of patients who underwent
anesthesia. Premature and unsafe discharge of
patients who have undergone surgery culminates
in unexpected admissions for reoperation or
emergency care [14, 17]. Each recovery room
should have specific criteria for patients’ discharge.
If discharge criteria are not met, patients should
remain in the recovery room, and the responsible
staff should be notified, or they may be transferred
to the ICU but not to the regular wards [18, 19].
There is no same definition of which variables are
necessary to assess the discharge from the PACU
or which systems are most appropriate [10].

In India, most institutions obey the traditional
time-based discharge (TBD) method in the PACU,
in which patients are discharged after a fixed time
interval with the order of the anesthesiologist
after the established clinical criteria are met [18].
Recent studies have indicated that the clinical
criteria-based discharge (CBD) method based on
a predetermined physiological scoring system
has reduced the length of stay (LOS) in the PACU
first phase [19]. The TBD method can vary from
one institution to another, while the CBD method
has the ability to standardize discharge criteria
in institutions and has been found to reduce the
time spent in the PACU [20-22]. A study in India
has indicated that the mean real-time discharge
is statistically significant compared to TBD [23].
In another study, even the rates of complications
and readmission of patients with TBD were high,
and the most common cause of readmission was
respiratory and cardiovascular complications.
Thus, the complications and readmission rates
will be high in these patients [24].

Aldrete et al. have devised a scoring system to
determine the appropriate time to discharge
patients from the PACU. Numerical scores
are allocated to motor activity, breathing,
blood circulation, consciousness, and oxygen
saturation. This scoring system does not take
into consideration pain, nausea, vomiting, and
complications that are often observed and treated
in the PACU [20, 25]. White et al. have devised a
scoring system encompassing pain and vomiting
symptoms in the Aldrete scoring system. White
had previously shown that most post-laparoscopic
surgical nursing interventions were related to the
treatment of postoperative pain and postoperative
nausea and vomiting (PONV) [22, 23]. In a
systematic review, Nicole Margaret Phillips et al.
specified variables that were important at the time
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of assessing patient readiness for discharge from
the PACU. These variables include consciousness
state, blood pressure, nausea, vomiting, and
pain. Assessing the psychomotor and cognitive
improvement and other vital signs were also
identified as related variables. The results of
this study show that specific variables (pain,
consciousness state, blood pressure, nausea, and
vomiting) should be assessed before the patient’s
discharge [26].

Laura P. Dowling et al. conducted a survey to
evaluatethe perception of PACU nurses ofdischarge
criteria. This survey shows the unawareness of the
hospital discharge protocol and non-perception
of the Aldrete scoring steps and purpose. In
this study, a new scoring tool is developed as
a PACU first phase discharge protocol. Using a
standardized tool allows care integration, reduces
errors, and optimizes the efficient use of resources
[27]. Through a prospective study, Maryann Street
et al. have demonstrated that using a structured
discharge criteria tool enhances nurses’
recognition and response to patients experiencing
clinical deterioration, reduces the LOS of patients
experiencing an adverse complication in the PACU,
and is cost-effective [28]. Laurie Ecof et al. suggest
in their study that more experienced nurses in
the PACU delay the patient’s discharge time based
on their observations of the patient’s status, even
when some scoring systems indicate the patient’s
readiness for discharge. Novice nurses who do
not have identical knowledge and experience may
rely merely on the criteria of a specific expression,
whereas other assessment criteria that are not
measured (pain, surgical location bleeding,
nausea, and vomiting) may be outside the normal
range [29].

Based on the findings of Robert J. Hawker et al,,
traditional implementation of airway support,
oxygenation, sedation, and blood circulation are
common in many PACU first-stage discharge
scores. However, studies strongly support
components such as heart rate, temperature,
pain, PONV, urine output, and surgical location
evaluation. Studies have shown no standard time-
frequency for giving the PACU first-stage discharge
score to patients in the PACU environment. The
results of this study indicate a need to develop
and test an evidence-based PACU first-stage
discharge system [30]. Shraya Banerjee et al. have
compared and evaluated two recovery assessment
tools, i.e., the Modified Aldrete Score (MAS) and
the Fast-Track Criteria (FTC). The results of this
study reveal that the FTC and the MAS can be
good in the recovery assessment in the immediate
postoperative period from general anesthesia
after laparoscopic surgery. However, the FTC is
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better for documenting recovery sufficient to
transfer patients from the PACU /high dependency
unit (HDU) to the ward because it provides the
assessment of PONV and pain [31].

The SAMPE checklist follows the CBD method,
and patients are under care in the PACU until
their clinical condition becomes appropriate. This
checklist involves all criteria stated in Aldrete
and White systems. Many studies have noted the
importance of assessing nausea and vomiting, pain,
and surgical location bleeding before discharge
from the PACU. In addition to the common
criteria, the SAMPE checklist includes these
three criteria, causing patients’ safer discharge.
This checklist consists of intuitive criteria taken
into consideration by experienced nurses. In this
checklist, by providing a specific definition of
each criterion, nurses can perform an integrated
assessment of patients. With a double answer
(ves/no) to the discharge criteria, this checklist
has made this tool easy to use and practical. The
findings of this research indicated the appropriate
validity and reliability of the Persian version of
the SAMPE checklist. Comparing this checklist
with previous studies regarding the discharge of
patients from the PACU demonstrated that this
checklist was more consistent with the findings
and recommendations of previous studies.
The crowding of the operating room and
the difficulty of determining a time to ask
anesthesiologists for their opinions, the busy
work of recovery nurses, and the unwillingness
to cooperate to measure reliability were among
the limitations of this study. For future studies, it
is suggested that the validity and reliability of the
tool be determined in other specialized operating
rooms, and the caregivers’ level of satisfaction with
the SAMPE checklist and the effect of demographic
and anesthesia-surgical characteristics on the rate
of discharge from recovery be investigated.

CONCLUSION

For the discharge of patients from the PACU, each
center should have a written discharge protocol
containing specific discharge criteria or a scoring
system. The results of the psychometric test for
face validity, content validity, and inter-rater
reliability reveal that the SAMPE checklist is a
valid and reliable assessment tool to be used in
determining patients’ readiness for discharge
from the PACU environment. It is suggested that
the psychometric properties and effectiveness be
used in larger sample sizes and that the SAMPE
checklist be compared with other systems of
patient assessment and discharge from the PACU
in future studies.

CLINICAL & PRACTICAL TIPS in POLICE
MEDICINE

The Persian version of the SAMPE checklist is a
simple and practical tool for safely discharging
patients from the post-anesthesia care unit. A
medical staff of military and police forces can
use this checklist as a quick and safe method
to evaluate and discharge patients in the post-
anesthesia care unit.
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